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I. Executive Summary 

California Trout (Petitioner) submitted a petition (Petition) to the California Fish and 

Game Commission (Commission) to list Southern California steelhead (Oncorhynchus 

mykiss) as endangered pursuant to the California Endangered Species Act (CESA), Fish 

and Game Code Section 2050 et seq. For purposes of the Petition, the Petitioner 

defines Southern California steelhead as all O. mykiss, including anadromous and 

resident life histories, below manmade and natural complete barriers to anadromy from 

the Santa Maria River, San Luis Obispo County (inclusive) to the U.S.-Mexico Border 

(hereinafter, all references to “Southern steelhead” are to this definition of Southern 

California steelhead).1 

The Commission referred the Petition to the California Department of Fish and Wildlife 

(Department) in accordance with Fish and Game Code Section 2073. (Cal. Reg. Notice 

Register 2017, No. 13-Z, p. 479.) Pursuant to Fish and Game Code Section 2073.5 and 

Section 670.1 of Title 14 of the California Code of Regulations, the Department has 

prepared this evaluation report for the Petition (Petition Evaluation). The Petition 

Evaluation is an evaluation of the scientific information discussed and cited in the 

Petition in relation to other relevant information possessed or received by the 

Department. The Department’s recommendation as to whether to make Southern 

steelhead a candidate for listing under CESA is based on an assessment of whether the 

scientific information in the Petition is sufficient under the criteria prescribed by CESA to 

consider listing Southern steelhead as endangered.  

After reviewing the Petition and other relevant information, the Department determined 

the following: 

• Population Trend. The Petition provides sufficient scientific information on the 

trend of Southern steelhead populations to indicate that the petitioned action may 

be warranted. The Petition describes how Southern steelhead populations have 

declined substantially from their historical numbers and many populations have 

been extirpated. 

 

• Range. The Petition provides sufficient scientific information about the range of 

Southern steelhead to indicate that the petitioned action may be warranted. The 

Petition specifies that the listing should only include anadromous and resident 

Southern steelhead populations below artificial and natural total barriers. 

 

 

1 Petitioner did not specify whether they are seeking listing as a subspecies, an evolutionarily significant 
unit (ESU), or a distinct population segment (DPS). NMFS previously listed Southern steelhead as an 
ESU, then later changed the listing to a DPS. If the Commission finds that the Petition contains sufficient 
information to indicate that the petitioned action may be warranted and accepts the Petition for further 
consideration, the Department will consider the appropriate listing classification, if any, during the 
development of the status review. 



 

2 

• Distribution. The Petition provides sufficient scientific information on Southern 

steelhead distribution to indicate that the petitioned action may be warranted. 

The Petition mostly attributes current distribution to major fish passage barriers.  

 

• Abundance. The Petition provides sufficient scientific information on both 

historical and recent Southern steelhead abundance to indicate that the 

petitioned action may be warranted. The Petition states that according to recent 

abundance estimates Southern steelhead populations have extremely low 

numbers or have been extirpated.  

 

• Life History. The Petition provides sufficient scientific information on Southern 

steelhead life history to indicate that the petitioned action may be warranted. 

 

• Kind of Habitat Necessary for Survival. The Petition provides sufficient scientific 

information on the types and conditions of habitats necessary for the survival of 

Southern steelhead to indicate that the petitioned action may be warranted. 

 

• Factors Affecting the Ability to Survive and Reproduce. The Petition provides 

sufficient scientific information on factors affecting the ability of Southern 

steelhead to survive and reproduce to indicate that the petitioned action may be 

warranted. The Petition cites major passage barriers and impacts of climate 

change as two such factors. 

 

• Degree and Immediacy of Threat. The Petition contains sufficient scientific 

information on the degree and immediacy of threats to the survival of Southern 

steelhead populations to indicate that the petitioned action may be warranted. 

The Petition states that remaining populations of Southern steelhead are in 

danger of going extinct within the next 25-50 years. Based on available 

abundance estimates and presence/absence data, and the various threats 

present within the Southern steelhead range, populations appear to be extremely 

depressed or extirpated and it is likely that remaining populations are in 

immediate danger of extirpation. 

 

• Impacts of Existing Management. The Petition contains sufficient scientific 

information on the impacts of existing management to indicate that the petitioned 

action may be warranted. The Petition states that existing federal and state 

management measures do not adequately protect Southern steelhead from 

threats to their survival. 

 

• Suggestions for Future Management. The Petition contains sufficient scientific 

information on suggestions for future management to indicate that the petitioned 

action may be warranted. In addition to listing Southern steelhead as endangered 

under CESA, the Petition suggests specially restricting fishing, collecting angler 
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data, and minimizing interaction of hatchery trout with natural-origin steelhead.  

 

• Availability and Sources of Information. The availability and sources of scientific 

information provided in the Petition are sufficient to indicate that the petitioned 

action may be warranted. The Petition has an 8-page bibliography and frequently 

cites publications by the National Marine Fisheries Service (NMFS).  

 

• A Detailed Distribution Map. The detailed map of Southern steelhead distribution 

in the Petition provides sufficient scientific information to indicate that the 

petitioned action may be warranted. The Petition includes an additional map 

showing watershed areas that were historically occupied by Southern steelhead 

but are now anthropogenically blocked from Southern steelhead.  

 

The Petition requests that the Commission list Southern steelhead as endangered 

under CESA. The Petitioner defines Southern steelhead as all O. mykiss, including 

anadromous and resident life histories, below manmade and natural complete barriers 

to anadromy from the Santa Maria River, San Luis Obispo County (inclusive) to the 

U.S.-Mexico Border. A Southern California steelhead Distinct Population Segment 

(Southern California steelhead DPS) is currently listed as endangered under the federal 

Endangered Species Act (ESA) with the same geographic scope; however, that federal 

listing includes only naturally spawned anadromous O. mykiss.  

The Petition Evaluation is an evaluation of the scientific information discussed and cited 

in the Petition in relation to other relevant information possessed or received by the 

Department. In completing its Petition Evaluation, the Department has determined the 

Petition provides sufficient scientific information to indicate that the petitioned action may 

be warranted. Therefore, the Department recommends the Commission accept the 

Petition for further consideration under CESA. 

II. Introduction 

A. Candidacy Evaluation 

CESA sets forth a two-step process for listing a species as threatened or endangered. 

First, the Commission determines whether to designate a species as a candidate for 

listing by determining whether the petition provides “sufficient information to indicate that 

the petitioned action may be warranted.” (Fish & G. Code, § 2074.2, subd. (e)(2).) If the 

petition is accepted for consideration, the second step requires the Department to 

produce, within 12 months of the Commission’s acceptance of the petition, a peer 

reviewed report based upon the best scientific information available that indicates 

whether the petitioned action is warranted. (Fish & G. Code, § 2074.6.) The 

Commission, based on that report and other information in the administrative record, 

then determines whether the petitioned action to list the species as threatened or 

endangered is warranted. (Fish & G. Code, § 2075.5.) 
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A petition to list a species under CESA must include “information regarding the 

population trend, range, distribution, abundance, and life history of a species, the factors 

affecting the ability of the population to survive and reproduce, the degree and 

immediacy of the threat, the impact of existing management efforts, suggestions for 

future management, and the availability and sources of information. The petition shall 

also include information regarding the kind of habitat necessary for species survival, a 

detailed distribution map, and other factors the petitioner deems relevant.” (Fish & G. 

Code, § 2072.3; see also Cal. Code Regs., tit. 14, § 670.1, subd. (d)(1).) The range of a 

species for the Department’s petition evaluation and recommendation is the species’ 

California range. (Cal. Forestry Assn. v. Cal. Fish and Game Com. (2007) 156 Cal. App. 

4th 1535, 1551.) 

Within 10 days of receipt of a petition, the Commission must refer the petition to the 

Department for evaluation. (Fish & G. Code, § 2073.) The Commission must also publish 

notice of receipt of the petition in the California Regulatory Notice Register (Fish & G. 

Code, § 2073.3.). Within 90 days of receipt of the petition, the Department must evaluate 

the petition on its face and in relation to other relevant information the Department 

possesses or receives and submit to the Commission a written evaluation report with one 

of the following recommendations: 

• Based upon the information contained in the petition, there is not sufficient 

information to indicate that the petitioned action may be warranted, and the 

petition should be rejected; or 

 

• Based upon the information contained in the petition, there is sufficient 

information to indicate that the petitioned action may be warranted, and the 

petition should be accepted and considered. 

 

(Fish & G. Code, § 2073.5, subds. (a)(1), (a)(2).) However, “Upon the request of the 

[Director of the Department], the [C]ommission may grant the [D]epartment an extension of 

time, not to exceed 30 days, to allow the [D]epartment additional time to further analyze and 

evaluate the petition and complete its evaluation report.” (Fish & G. Code, § 2073.5, subd. 

(b).) The Department’s candidacy recommendation to the Commission is based on an 

evaluation of whether the petition provides sufficient scientific information relevant to the 

petition components set forth in Fish and Game Code Section 2072.3 and the California 

Code of Regulations, Title 14, Section 670.1, subdivision (d)(1). 

In Center for Biological Diversity v. California Fish and Game Commission (2008) 166 

Cal. App. 4th 597, the California Court of Appeals addressed the parameters of the 

Commission’s determination of whether a petitioned action should be accepted for 

consideration pursuant to Fish and Game Code Section 2074.2, subdivision (e), 

resulting in the species being listed as a candidate species. The court began its 

discussion by describing the standard for accepting a petition for consideration 
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previously set forth in Natural Resources Defense Council v. California Fish and Game 

Commission (1994) 28 Cal. App. 4th 1104: 

As we explained in Natural Resources Defense Council [citation], “the term 

‘sufficient information’ in section 2074.2 means that amount of information, when 

considered with the Department’s written report and the comments received, that 

would lead a reasonable person to conclude the petitioned action may be 

warranted.” The phrase “may be warranted” “is appropriately characterized as a 

‘substantial possibility that listing could occur.’” [Citation] “Substantial possibility,” in 

turn, means something more than the one-sided “reasonable possibility” test for 

an environmental impact report but does not require that listing be more likely 

than not. [Citation] 

(Center for Biological Diversity, supra, 166 Cal. App. 4th at pp. 609-10.) The court 

acknowledged that “the Commission is the finder of fact in the first instance in evaluating 

the information in the record.” (Id. at p. 611.) However, the court clarified: 

[T]he standard, at this threshold in the listing process, requires only that a 

substantial possibility of listing could be found by an objective, reasonable person. 

The Commission is not free to choose between conflicting inferences on 

subordinate issues and thereafter rely upon those choices in assessing how a 

reasonable person would view the listing decision. Its decision turns not on 

rationally based doubt about listing, but on the absence of any substantial 

possibility that the species could be listed after the requisite review of the status of 

the species by the Department under [Fish and Game Code] section 2074.6 

(Ibid.) CESA defines the “species” eligible for listing to include “species or subspecies” 

(Fish & G. Code, §§ 2062 and 2067), and courts have held that the term “species or 

subspecies” includes “evolutionarily significant units.” (Central Coast Forest Assn. v. 

Fish & Game Com. (2018) 18 Cal.App.5th 1191, 1236, citing Cal. Forestry Assn., supra, 

156 Cal. App. 4th at pp. 1542 and 1549.) 

B. Petition History 

In 1997 NMFS listed a Southern California steelhead Evolutionarily Significant Unit 

(Southern California steelhead ESU) as endangered under the federal ESA. That listed 

ESU was defined as anadromous O. mykiss below manmade and natural complete 

barriers to anadromy from the Santa Maria River, San Luis Obispo County (inclusive) to 

Malibu Creek, Los Angeles County (62 FR 49937). In 2002, NMFS expanded the range 

of the Southern California steelhead ESU south to the U.S.-Mexico Border following 

additional O. mykiss occurrences and documented spawning activity south of Malibu 

Creek (67 FR 21586). In 2004, NMFS proposed including resident populations of O. 

mykiss that co-occur with anadromous populations in the Southern California steelhead 

ESU (69 FR 33101), but NMFS did not adopt that proposal. In 2005, NMFS proposed 

changing the Southern California steelhead ESU listing to a Southern California 

steelhead DPS listing (70 FR 67130). In 2006, NMFS adopted that proposal (71 FR 
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833) and has not made any changes to the scope of the Southern California steelhead 

DPS listing since then. The Southern California steelhead DPS currently listed under 

the federal ESA only includes naturally spawned anadromous O. mykiss originating in 

streams below natural and manmade impassable barriers from the Santa Maria River 

(inclusive) to the U.S.-Mexico Border (71 FR 833; 50 CFR 224). 

On June 14, 2021, the Commission received from California Trout the Petition to list 

Southern steelhead, including both anadromous and resident life histories of O. mykiss, 

as endangered under CESA. On June 23, 2021, the Commission referred the Petition to 

the Department for evaluation. On July 9, 2021, in accordance with Fish and Game 

Code Section 2073.5, subdivision (b), the Department requested a 30-day extension to 

further analyze the Petition and complete its evaluation report. The Commission 

approved this request, and, accordingly, the Department’s Petition Evaluation was due 

to the Commission by October 21, 2021.  

On October 4, 2021, the Department emailed the Petitioner to ask for clarification on the 

definition of “Southern California steelhead” as used in the Petition. On October 5, 2021, 

the Petitioner emailed the Department back with the following clarification: “CalTrout 

defines Southern California steelhead as all Oncorhynchus mykiss, including 

anadromous and resident life histories, below manmade and natural complete barriers 

to anadromy from the Santa Maria River, San Luis Obispo County (inclusive) to the 

U.S.-Mexico Border with the understanding that anadromous (adult southern steelhead) 

arise from anadromous and resident naturally spawning adults.” This definition is well 

supported by the Petition. The Department asked the Petitioner for this clarification 

because of references on pages 3, 15, and 16 of the Petition to the current listing of the 

Southern California steelhead DPS under the federal ESA that appeared to incorrectly 

describe the scope of that ESA listing to include the resident life history of O. mykiss 

below natural and manmade impassable barriers. Those references created some 

uncertainty about how the Petitioner intended to define Southern California steelhead in 

the Petition. The Petitioner’s clarification in their email response on October 5, 2021, 

resolved that uncertainty. 

The Department submitted this Petition Evaluation report to the Commission on 

November 17, 2021. The Commission has not previously received a petition to list 

Southern steelhead under CESA. 

The Department evaluated the scientific information discussed and cited in the Petition 

in relation to other relevant information the Department possessed or received as of 

October 29, 2021. That other relevant information included letters received by the 

Department from United Water Conservation District on August 17, 2021; the 

Association of California Water Agencies on August 19, 2021; Casitas Municipal Water 

District on August 20, 2021; the Mountains Recreation and Conservation Authority on 

September 16, 2021; Rancho Mission Viejo on September 17, 2021; the Santa Monic 

Mountains Conservancy on September 21, 2021; and Cachuma Conservation Release 

Board on October 20, 2021. In accordance with Fish and Game Code Section 2073.5, 



 

7 

subdivision (c), this Petition Evaluation includes copies of those letters in Appendix A. 

The letters from United Water Conservation District, Casitas Municipal Water District, 

Rancho Mission Viejo, and Cachuma Conservation Release Board included references 

to other documents. The Department reviewed and considered those referenced other 

documents as part of its evaluation of the Petition. Those referenced other documents 

are available for review upon request to the Department: contact Vanessa Gusman, 

Senior Environmental Scientist (Specialist), at Vanessa.Gusman@wildlife.ca.gov.  

Pursuant to Fish and Game Code Section 2072.3 and Section 670.1, subdivision (d)(1), 

of Title 14 of the California Code of Regulations, the Department evaluated whether the 

Petition includes sufficient scientific information regarding each of the following petition 

components to indicate that the petitioned action may be warranted: 

o Population trend; 

o Range; 

o Distribution; 

o Abundance; 

o Life history; 

o Kind of habitat necessary for survival; 

o Factors affecting ability to survive and reproduce; 

o Degree and immediacy of threat; 

o Impacts of existing management; 

o Suggestions for future management; 

o Availability and sources of information; and 

o A detailed distribution map. 

 

C. Overview of Southern steelhead 

The Southern steelhead geographic range extends from the Santa Maria River in Santa 

Barbara County south to the U.S.-Mexico Border. Oncorhynchus mykiss is a 

polymorphic species with two distinct alternative phenotypes: anadromous, which 

migrate to and from the ocean; and resident, which never migrate to the ocean (Behnke 

1992). Common nomenclature refers to the anadromous life history as “steelhead” and 

the resident life history as “Rainbow Trout.” The two forms are sympatric, i.e., they can 

interbreed, throughout much of their range (McMillan et al. 2007), and offspring can 

express either life history (Pascual et al. 2001). The expression of anadromy or 

residency is subject to a fish’s genotype, individual condition, and environmental factors 

(Sloat et al. 2014). Juvenile steelhead and Rainbow Trout are difficult to distinguish 
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without genetic (Pearse et al. 2014), morphological (Beeman et al. 1995; Haner et al. 

1995), or physiological evaluations (Negus 2003). Adult steelhead returning from the 

ocean are easier to identify due to their larger size and overall steel-gray color (Dagit et 

al. 2020).  

In southern California, steelhead upstream migration typically begins in the winter, with 

returning adults relying on winter rainstorms to breach sandbars and provide 

connectivity to estuaries and lagoons, enabling passage into creeks for spawning from 

December through May (California Trout 2019). Spawning occurs in shallow, flowing 

water and gravel substrate usually near the crest of pool habitats. Adequate stream 

flow, gravel size, and embeddedness are crucial for egg survival as they allow for 

oxygenated water to permeate through sediment to the egg (Coble 1961). When a 

female steelhead finds adequate spawning grounds, it will use its caudal fin to excavate 

a redd where eggs are deposited and fertilized by a male. Unlike other anadromous 

salmonids, steelhead do not always die after a reproductive cycle and may try to return 

to the ocean. If adult steelhead cannot emigrate back to the ocean after spawning, they 

require large, deep pools that provide refuge during the hot summer months (Boughton 

et al. 2015). 

Steelhead embryos take anywhere from three weeks to two months to hatch depending 

on water temperature (Turner et al. 2007). Fish hatch as alevin with their yolk sacs still 

attached and will continue to live in the gravel for an additional two to six weeks before 

emerging (NMFS 2012). Once emerged as fry they will spend a few months developing 

in shallow water along the stream bank. As they grow into parr, they develop a pink 

stripe and oval parr marks along their lateral line. As parr, they continue to grow for an 

additional 1-4 years and begin to establish territories. Larger steelhead outcompete 

smaller steelhead for ideal habitats like deep pools while smaller steelhead inhabit riffles 

(Barnhart 1986). Parr will ultimately begin transitioning into smolts and migrate 

downstream to estuaries and lagoons where they complete the process of 

smoltification, which involves morphological and physiological changes as fish prepare 

for a marine environment (Fessler and Wagner 1969). Migration to the ocean typically 

occurs during mid to late spring but can vary depending on connectivity between the 

ocean and estuary/lagoon (Booth 2020). Resident Rainbow Trout early life stages mirror 

those of anadromous steelhead until their life history strategies diverge (Moyle 2002). 

Rather than migrating to the ocean, resident O. mykiss will reside in freshwater for the 

remainder of their lives. 

Steelhead will remain in the ocean for 1-4 years (two years is typical) before returning to 

their natal streams to spawn (Barnhart 1986). Studies documenting steelhead ocean 

behavior, distribution, and movement are limited, but like other salmonids, steelhead 

exhibit strong homing behavior to their natal streams. However, evidence of straying 

has been documented in steelhead in central California (Donohue et al. 2021), and 

genetic population structure analyses suggest that there was historical exchange of 

genetic information between coastal populations (Garza et al. 2014).  
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A central premise of the Petition is that Southern steelhead population abundances are 

extremely low, and populations are in danger of extinction in the next 25-50 years due 

to anthropogenic and environmental impacts (Moyle et al. 2017). Moyle et al. (2008) 

estimated fewer than 500 annual anadromous adult returns for Southern steelhead, with 

far fewer spawning anadromous adults. Since the listing of the Southern California 

steelhead ESU in 1997, Southern steelhead abundance has not substantially increased, 

and populations have likely declined during recent drought years. Southern steelhead 

exhibit unique adaptations, life histories, and genetics and, therefore, represent an 

important component of steelhead diversity in California.  

III. Sufficiency of Scientific Information to Indicate that the Petitioned Action May 

Be Warranted 

The Petitioner provided sufficient scientific information on Southern steelhead to 

indicate that the petitioned action may be warranted. Information was provided on 

population trend, range, distribution, abundance, life history, habitat necessary for 

survival, factors affecting the ability to survive and reproduce, degree and immediacy of 

threat, impacts of existing management efforts, and suggestions for future 

management. The Petition also contains sources of information, which were cited 

throughout the document to support the information presented.  

While most of the information included in the Petition is supported by citations to 

relevant studies, in some instances the Petitioner did not provide citations for their 

statements. For example, in the section on habitat necessary for survival, starting on 

page 9 of the Petition, the Petitioner discusses use of various habitat types by O. 

mykiss of different life stages but provides few citations to support the information 

presented. The Department found that support for most uncited statements in the 

Petition can be found in McElhany et al. (2000), Crozier et al. (2008), Moyle et al. 

(2008), NMFS (2012), Jacobson et al. (2014), and Moyle et al. (2017). To the extent the 

Petition makes assertions without citing specific support, the Department assumes 

these statements to be true for purposes of the Petition Evaluation. If the Commission 

accepts the Petition for further consideration, the Department will need to verify these 

statements during the status review period. 

There are a few statements in the Petition that may need further clarification if the 

Commission accepts the Petition for further consideration. For example, on page 7 the 

Petition mentions life-cycle monitoring stations at Vern Freeman Diversion Fish Ladder 

and Robles Diversion Fish Passage Facility; however, monitoring efforts at these sites 

are primarily fixed counting stations associated with fish ladders and do not technically 

constitute full life-cycle monitoring stations as described in Fish Bulletin 180 (Adams et 

al. 2011). Additionally, the Department could not verify the numbers provided for the 

total watershed area (12,700 mi2) and stream mileage (25,700 mi) within the Southern 

steelhead range on page 4 of the Petition. The Department determined that the 

approximate total watershed area and stream mileage for the Southern steelhead range 
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are 11,586 mi2 and 15,758 mi, respectively (NMFS 2012). For purposes of the Petition 

Evaluation, the Department assumes these statements in the Petition to be correct. 

On page 2 of the Petition, the Petitioner also discussed the potential contribution of 

Southern steelhead adaptive traits to northern populations of steelhead. The current 

knowledge of steelhead population genetic structure is that, while there is a degree of 

straying and gene flow between populations, migration to nearby basins decreases as 

distance between basins increases (Clemento et al. 2008; Garza et al. 2014). The 

extent of genetic exchange occurring between Southern steelhead and more northern 

populations is unknown.  

Much of the information presented in the Petition is focused on the anadromous life 

history of Southern steelhead, particularly the population abundance and trend 

information. Information on population abundance and trends of resident O. mykiss 

below barriers in southern California is limited, though the Department has internal data 

on resident O. mykiss observations in various southern California streams collected by 

the Department and the Santa Monica Mountains Resource Conservation District (RCD) 

for the years 2004 – 2021. 

A. Population Trend 

i. Scientific information in the Petition 

The information regarding population trends is contained on page 2 of the Petition. The 

Petition references multiple sources, primarily from NMFS, that describe the declines of 

Southern steelhead populations from tens of thousands of returning anadromous adults 

to fewer than 500 in recent years. The Petition states that the status of the Southern 

steelhead populations has not changed considerably since Southern California 

steelhead ESU was listed under the ESA in 1997. Referenced documents indicate that 

multiple populations have been extirpated and the largest historical populations in the 

Santa Ynez River, Ventura River, Santa Clara River, and Malibu Creek watersheds, 

have declined over 90 percent. A compilation of various Southern steelhead observation 

data from 1994 through 2018 documents only 177 observed anadromous adult 

Southern steelhead within the past 25 years (Dagit et al. 2020).  

ii. Other relevant information 

While abundance estimates are not available for all populations of Southern steelhead, 

available presence/absence data shows a downward trend. Of the 52 priority recovery 

watersheds listed in the NMFS recovery plan for the Southern California steelhead 

DPS, only 8 watersheds contain a remnant population and most of those are above total 

barriers (Department internal data, M. Larson). NMFS determined that an annual run 

size greater than 4,150 anadromous adults would constitute a viable population in the 

Southern California steelhead DPS (NMFS 2012; Williams et al. 2016).  

The Department has internal data on resident O. mykiss observations in various 

southern California streams collected by the Department and the Santa Monica 
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Mountains RCD for the years 2004 – 2021. However, these O. mykiss observations do 

not equate to total estimates of population abundance in streams for which they are 

available.  

iii. Conclusion 

The Petition provides sufficient scientific information on the trend of Southern steelhead 

populations to indicate that the petitioned action may be warranted. The Petition 

describes how Southern steelhead populations have declined substantially from their 

historical numbers and many populations have been extirpated.  

B. Range 

i. Scientific information in the Petition 

Information on Southern steelhead range is provided on pages 3-4 of the Petition. A 

map showing the Southern California steelhead DPS geographic range is on page 5. 

The Southern California steelhead DPS includes coastal streams from the Santa Maria 

River down to the U.S.-Mexico Border; however, this defined range includes some 

stream areas not suitable to steelhead. The Petition states that intrinsic potential (IP) 

modeling was used to rank priority watersheds within the DPS into Core 1, Core 2, and 

Core 3 populations based on their capacity to support steelhead populations. Notably, 

assignment of these categories to Southern California steelhead DPS watersheds is 

based on both quantitative IP modeling as well as qualitative evaluation of restoration 

potential of the watershed and its capacity to support viable steelhead populations.  

The Petition states that the current Southern California steelhead DPS boundaries are 

supported by genetic relationships between steelhead populations in California. 

Populations within the Southern California steelhead DPS have different genetic 

markers than those in other California steelhead DPSs. It is also worth noting that 

although the South-Central California Coast steelhead DPS and the Southern California 

steelhead DPS do not have distinct lineages (Clemento et al. 2008), they are separated 

based on biogeography (Busby et al. 1996).  

It is important to note that while the Petition requests that the Commission list Southern 

steelhead under CESA consistent with the geographic boundaries of the current 

Southern California steelhead DPS listing under the ESA, the Petitioner’s definition of 

Southern steelhead for purposes of the Petition includes the resident life history of O. 

mykiss and the Southern California steelhead DPS listed under the federal ESA does 

not (see Section (II)(B) for more information).  

ii. Conclusion 

The Petition provides sufficient scientific information about the range of Southern 

steelhead to indicate that the petitioned action may be warranted. The Petition specifies 

that the listing should only include O. mykiss populations below artificial and natural 

total barriers. The information presented is an accurate account of the range of 

Southern steelhead.  
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C. Distribution 

i. Scientific information in the Petition 

Information on distribution of Southern steelhead is provided on page 6 of the Petition. 

The Petition notes that current distribution is influenced by fish passage barriers, most 

of which are anthropogenic. The Petition defines Southern steelhead distribution to be 

all waters below natural or manmade barriers to anadromy. The Petition emphasizes 

that resident and anadromous O. mykiss coexist throughout their southern California 

range and resident O. mykiss contribute to the steelhead populations because offspring 

from resident individuals can express anadromy. The Petition also notes that wildfires 

can impact steelhead distribution and post-fire debris flows have the potential to cause 

local extirpations. The Petition does not provide a detailed comparison of historical and 

current distribution but states that the Southern California steelhead DPS has been 

extirpated from approximately 60% of its historical range due to habitat fragmentation. 

ii. Conclusion 

The Petition provides sufficient scientific information on Southern steelhead distribution 

to indicate that the petitioned action may be warranted. The Petition mostly attributes 

current distribution to major fish passage barriers. It is likely there are some intermittent 

and ephemeral streams that are not occupied by or suitable for steelhead, but these 

were not specified in the Petition.  

D. Abundance 

i. Scientific information in the Petition 

Information on population abundance for Southern steelhead is provided on pages 6-8 

of the Petition. Historical estimates of anadromous adult abundance are provided for a 

few major rivers in the DPS with numbers in the thousands to tens of thousands. 

Review of multiple NMFS documents and Dagit et al. (2020) cited in the Petition 

revealed that the most robust Southern steelhead streams currently only support annual 

runs of anadromous adults in the single digits.  

The Petition emphasizes that resident O. mykiss are important contributors to Southern 

steelhead populations and maintaining the anadromous life history of Southern 

steelhead. The Petitioner cites recent studies that have shown alleles associated with 

anadromy in resident freshwater O. mykiss populations, which indicates that they have 

the potential to express anadromy and contribute to anadromous populations. The 

Petition also notes that shrinking populations of freshwater resident O. mykiss are 

vulnerable to loss of genetic diversity and fitness, including the potential loss of genes 

associated with anadromy. The Petition states that genetic contributions of residents, as 

well as anadromous strays from neighboring watersheds, may be key in maintaining 

and improving Southern steelhead abundance. 
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ii. Other relevant information 

As mentioned in Section (III)(A)(ii), the Department has internal data on resident O. 

mykiss observations in various southern California streams collected by the Department 

and the Santa Monica Mountains RCD for the years 2004 – 2021. However, these O. 

mykiss observations do not equate to total estimates of population abundance in 

streams for which they are available.  

iii. Conclusion 

The Petition provides sufficient scientific information on both historical and recent 

Southern steelhead abundance to indicate that the petitioned action may be warranted. 

The Petition demonstrates that Southern steelhead abundance has declined 

significantly from historical numbers and existing populations are at risk of loss of 

genetic diversity and fitness due to their small numbers. Abundance has not improved 

since the Southern California steelhead ESU was federally listed in 1997. Existing 

populations appear to be either extremely depressed or extirpated.  

E. Life History 

i. Scientific information in the Petition 

Life history information is provided on pages 8-9 of the Petition. The Petition discusses 

the migratory and adaptive nature of Southern steelhead. It describes the length of 

ocean residency for the anadromous life history as one to four years prior to returning to 

natal rivers to reproduce. Anadromous adult Southern steelhead typically migrate 

upriver between January and May. The Petition states that spawn timing can vary due 

to environmental conditions and that inconsistency in hydrologic connectivity can affect 

access of Southern steelhead to their spawning grounds.  

The Petition briefly describes the spawning process, egg incubation, egg hatching, 

juvenile rearing, outmigration, and smoltification. The Petition mentions the use of 

estuary environments by smolts in their transition to the ocean, and that, when 

available, estuary habitat can help enhance survival. The Petitioner states that Southern 

steelhead are found less often in estuaries than steelhead in more northern watersheds 

possible due to low population numbers, quick downstream migration, or poor estuary 

habitat, although a citation is not provided for this statement. 

In addition to the description of a fluvial-anadromous life history, the Petition states that 

there are two other key life history strategies: freshwater-resident and lagoon-

anadromous. The Petitioner clarifies that these three strategies are not the only life 

history pathways available and do not cover the full complexity of life history expression 

in Southern steelhead. Additionally, the Petition cites multiple studies that have shown 

expression of migratory vs. resident life history to be a result of genetics and 

environmental conditions. 
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ii. Conclusion 

The Petition provides sufficient scientific information on Southern steelhead life history 

to indicate that the petitioned action may be warranted.  

F. Kind of Habitat Necessary for Survival 

i. Scientific information in the Petition 

Information on habitat necessary for survival is found on pages 9-11 of the Petition. The 

Petition describes southern California as having a Mediterranean climate where there 

are strong seasonal fluctuations in precipitation, temperature, and wind patterns. These 

fluctuations can have a pronounced effect on accessibility of habitat suitable for 

Southern steelhead, which take advantage of a variety of habitat types during different 

stages in their life cycle. The Petition gives a generic description of juvenile and adult 

Southern steelhead habitat requirements including adequate water quality and depth, 

sufficient forage and nutrients, presence of cover habitat, and appropriate gravel size. 

The Petitioner notes that sedimentation and turbidity can be an issue in southern 

California streams due to their erodible geology. 

Developmental stages of the Southern steelhead life cycle are affected by changes in 

temperature, dissolved oxygen, water depth, and water velocity. The Petition states that 

Southern steelhead may have greater temperature tolerances than more northern 

steelhead because Southern steelhead have adapted to a greater range of 

environmental conditions due to the variation in climate. The Petition states that the 

upper temperature tolerance for Southern steelhead is 25°C. The Petition asserts that 

temperature preference for juvenile Southern steelhead falls within 10-17°C. They have 

been observed in water temperatures as high as 28°C in the Ventura River; however, 

this is not preferable. The Petition specifies limits for other abiotic factors affecting 

juvenile and adult Southern steelhead including dissolved oxygen, water depth, and 

water velocity. 

ii. Other relevant information 

The Petition does not discuss food requirements for juveniles in the freshwater habitat. 

Juvenile salmonids in streams mostly consume aquatic and terrestrial invertebrates 

(Bjornn and Reiser 1991; Rundio and Lindley 2008). Bjornn and Reiser (1991) 

estimated that, in order to achieve maximum growth rates, juvenile salmonids in 

streams with daily temperatures around 10°C require food resources amounting to 6-7% 

of their body weight each day. Elevated temperatures have been found to result in 

increased food consumption of juvenile O. mykiss (Wurstbaugh and Davis 1977). It is 

also important to note that deep pool habitat is essential for Southern steelhead kelts 

that over-summer in streams if they are not able to return to the ocean (Boughton et al. 

2015). 

Marine conditions, such as fluctuations in sea surface temperature, can directly 

influence salmonid survival and production (Mantua et al. 1997). There are various 
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indices that describe these fluctuations in ocean conditions and can help determine 

years during which Pacific salmonids will experience a more productive ocean and 

those during which they will experience a less productive ocean. These indices include 

the Ocean Niño Index (ONI), Pacific Decadal Oscillation (PDO), and the North Pacific 

Gyre Oscillation (NPGO). Positive ONI and PDO values and negative NPGO values 

indicate warmer ocean temperatures and lower productivity in the California Current 

Ecosystem (NOAA 2021), which are typically unfavorable conditions for Pacific 

salmonids including Southern steelhead.  

iii. Conclusion 

The Petition provides sufficient scientific information on the types and conditions of 

habitats necessary for the survival of Southern steelhead to indicate that the petitioned 

action may be warranted.  

G. Factors Affecting the Ability to Survive and Reproduce 

i. Scientific information in the Petition 

Factors affecting the ability of Southern steelhead to survive and reproduce are 

described on pages 11-12 of the Petition. Citing NMFS (2012), the Petition states that 

the decline of Southern steelhead populations can mainly be attributed to destruction, 

modification, and fragmentation of their native habitat. Anthropogenic water uses have 

negatively impacted the suitability and availability of Southern steelhead habitat. Large 

dams and other complete migration barriers are present on the Ventura River, Santa 

Clara River, Santa Ynez River, and Malibu Creek. These obstructions block access to 

upstream Southern steelhead habitat and can also impede smolt outmigration. The 

Petition notes that land development, including dams and diversions, can also have 

negative effects on water and sediment flows, water quality, and habitat complexity. The 

Petition states that water demand is high in southern California, which affects surface 

water and groundwater availability.  

Climate change is another factor described in the Petition that poses a threat to 

Southern steelhead. Predicted impacts of climate change including higher 

temperatures, sea level rise, ocean acidification, and heightened intensity and duration 

of drought and precipitation will exacerbate already existing anthropogenic 

disturbances. As a result, Southern steelhead survival and behavior may be negatively 

affected. The Petition also mentions that catastrophic events such as wildfires may 

result in rapid extirpation of vulnerable Southern steelhead populations due to 

subsequent impacts on water quality.  

ii. Conclusion 

The Petition provides sufficient scientific information on factors affecting the ability of 

Southern steelhead to survive and reproduce to indicate that the petitioned action may 

be warranted. Specifically, large dams and obstructions have blocked off much of the 

historical spawning and rearing habitat of Southern steelhead and climate change will 
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likely have pronounced negative effects on remaining habitat and Southern steelhead 

survival. Stochastic events such as wildfires are also threats to the persistence of 

Southern steelhead.  

H. Degree and Immediacy of Threat 

i. Scientific information in the Petition 

Discussion of the degree and immediacy of threat is on pages 12-13 of the Petition. 

Moyle et al. (2008, 2011, and 2017) are cited in stating that Southern steelhead are in 

danger of going extinct within the next 25-50 years as a result of water and land 

management practices that have reduced suitability and availability of habitat as well as 

environmental stressors produced by drought and climate change. The continued 

existence of Southern steelhead is threatened by many environmental and 

anthropogenic factors, especially given the current status of the populations (NMFS 

2012).  

ii. Conclusion 

The Petition contains sufficient scientific information on the degree and immediacy of 

threats to the survival of Southern steelhead populations to indicate that the petitioned 

action may be warranted. Based on available abundance estimates and 

presence/absence data, and the various threats present within the Southern steelhead 

range, populations appear to be extremely depressed or extirpated and it is likely that 

remaining populations are in immediate danger of extirpation.  

I. Impact of Existing Management Efforts 

i. Scientific information in the Petition 

The Petition provides a description of the impact of existing management efforts, both 

federal and state, on pages 13-15. NMFS released the Southern California Steelhead 

Recovery Plan for the Southern California steelhead DPS in 2012. Additional land 

development and water management regulations provide protections for Southern 

steelhead. However, the Petitioner states that these federal protections have not been 

adequate in terms of having positive population-level impacts. No positive change has 

been observed in population abundance since the Southern California steelhead ESU 

was listed under the federal ESA in 1997. The Petitioner asserts that there are also 

issues with enforcing legal protective actions under the ESA when landowners or other 

stakeholders are not cooperative.  

The Petition recognizes that many large migration barriers still exist since plans for 

remediation of these barriers have been difficult to implement. Major recovery actions 

that were described in the 2012 federal recovery plan, such as the removal or 

remediation of dams, have yet to be addressed. Federal regulations can also be an 

impediment to research, which is important for enhancing knowledge of the species. 

The Petition lists a few mechanisms through which the State of California should be 

able to protect Southern steelhead but provides reasons why these management 
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mechanisms are ineffective. The Petition states that Section 1600 of the California Fish 

and Game Code is the main way that riparian and aquatic habitats are conserved, but 

the Petitioner asserts that further protection is needed for steelhead habitat. The 

Petition also notes that the Coastal Monitoring Plan (now called the California 

Monitoring Plan) is not completed for southern California and funding has not been 

identified for full implementation of that plan. 

ii. Conclusion 

The Petition contains sufficient scientific information on the impacts of existing 

management to indicate that the petitioned action may be warranted. The Petition states 

that existing federal and state management measures do not adequately protect 

Southern steelhead from threats to their survival.  

J. Suggestions for Future Management 

i. Scientific information in the Petition 

Suggestions for future management are discussed on pages 15-17 of the Petition. The 

main recommendation presented by the Petitioner is to list Southern steelhead as 

endangered under CESA. The Petitioner proposes that the CESA listing include all O. 

mykiss, including both anadromous and resident life histories, below manmade and 

natural fish passage barriers, while excluding above-barrier resident O. mykiss. 

Excluding above-barrier O. mykiss in the CESA listing would allow for the continuation 

of above-barrier recreational Rainbow Trout fisheries. The Petitioner asserts that 

excluding above-barrier O. mykiss also allows for efficient implementation of emergency 

translocations following wildfires and provides the opportunity for broodstock 

development and research to enhance genetic and geographic diversity of native O. 

mykiss.  

The Petitioner says that listing Southern steelhead under CESA will preserve important 

phenotypic and genetic diversity of the species. They also note that with Southern 

steelhead listed under CESA, the Department will have the authority to create specific 

mitigation requirements for authorization of take. There may also be higher prioritization 

of implementation and effectiveness monitoring of Southern steelhead conservation 

projects. The Petitioner states that Southern steelhead meet the “discrete and 

significance criteria for listing under CESA.” These criteria are specific to the 1996 U.S. 

Fish and Wildlife Service and NMFS joint Policy Regarding the Recognition of Distinct 

Vertebrate Population Segments Under the Endangered Species Act, commonly 

referred to as the DPS Policy (61 FR 4722; 70 FR 67130), and are not necessarily 

relevant to a listing under CESA.  

The Petitioner provides four additional recommendations that focus on fishing 

restrictions, collecting angler data, and minimizing interaction of hatchery trout with 

natural-origin Southern steelhead. These recommendations could be beneficial by 

reducing mortality of native O. mykiss in recreational trout fisheries. They may also 
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contribute to the preservation of native genetic diversity by mitigating introgression and 

hybridization with hatchery stocks (Waples 1991).  

ii. Conclusion 

The Petition contains sufficient scientific information on suggestions for future 

management to indicate that the petitioned action may be warranted. In addition to 

listing Southern steelhead as endangered under CESA, the Petition suggests specially 

restricting fishing, collecting angler data, and minimizing interaction of hatchery trout 

with natural-origin steelhead.  

K. Availability and Sources of Information 

The availability and sources of scientific information provided in the petition are 

sufficient to indicate that the petitioned action may be warranted. The Petition provides 

eight pages of literature cited. Much of the Petition relies on information from NMFS 5-

year status reviews and the 2012 Southern California Steelhead Recovery Plan. The 

Petition also frequently references a recent assessment of anadromous adult Southern 

steelhead abundance (Dagit et al. 2020) as well as publications by Moyle and 

coauthors.  

L. A Detailed Distribution Map 

The detailed map of Southern steelhead distribution in the Petition provides sufficient 

scientific information to indicate that the petitioned action may be warranted. A map of 

the Southern California steelhead DPS established range is on page 5 of the Petition. 

The DPS range includes watersheds from the Santa Maria River down to the U.S.-

Mexico Border. The map also shows the five defined biogeographic regions that are 

groupings of watersheds based on landscape and ecology. The map does not specify 

whether it depicts current or historical distribution, rather it shows the current 

boundaries of the Southern California steelhead DPS. An additional map is provided on 

page 15 showing historical watershed areas that are now anthropogenically blocked. 

IV. Recommendation to the Commission 

The Department has evaluated the Petition on its face and in relation to other relevant 

information the Department possesses or received and determined that the Petition 

provides sufficient scientific information to indicate that the petitioned action may be 

warranted. Therefore, the Department recommends the Commission accept the Petition 

for further consideration under CESA. 

V. References 

Adams, P.B., L.B. Boydstun, S.P. Gallagher, M.K. Lay, T. McDonald, and K.E. Schaffer. 

2011. California coastal salmonid population monitoring: strategy, design, and 

methods. Fish Bulletin 180. 



 

19 

Barnhart, R. 1986. Species profiles: Life Histories and Environmental Requirements of 

Coastal Fishes and Invertebrates (Pacific Southwest) Steelhead. U.S. Fish and 

Wildlife Service Biological Report No. 82. U.S. Army Corps of Engineers Technical 

Report. EL-82- 421. 

Beeman, J.W., D.W. Rondorf, M.E. Tilson, and D.A. Venditti. 1995. A nonlethal 

measure of smolt status of juvenile Steelhead based on body morphology. 

Transactions of the American Fisheries Society 124:764–769. 

Behnke, R. 1992. Native Trout of Western North America. Monograph. No. 6. American 

Fisheries Society. 

Bjornn, T.C. and D.W. Reiser. 1991. Chapter 4: Habitat Requirements of Salmonids in 

Streams. Chapter 4 In W.R. Meehan, editor. Influences of forest and rangeland 

management on salmonid fishes and their habitats. American Fisheries Society 

Special Publication 19:83–138.  

Booth, M.T. 2020. Patterns and potential drivers of steelhead smolt migration in 

southern California. North American Journal of Fisheries Management 40:1032-

1050. 

Boughton, D.A., L.R. Harrison, A.S. Pike, J.L. Arriaza, and M. Mangel. 2015. Thermal 

potential for steelhead life history expression in a southern California alluvial river. 

Transactions of the American Fisheries Society 144:258-273. 

Busby, P.J, T.C. Wainwright, G.J. Bryant, L.J. Lierheimer, R.S. Waples, F.W. Waknitz, 

and I.V. Lagomarsino. 1996. Status review of West Coast steelhead from 

Washington, Idaho, Oregon, and California. U.S. Department of Commerce, NOAA 

Technical Memorandum NMFS-NWFSC-27. 

California Trout. 2019. “Southern Steelhead.” https://caltrout.org/sos/species-

accounts/steelhead/southern-steelhead. 

Clemento, A.J., E.C. Anderson, D. Boughton, D. Girman, and J.C. Garza. 2008. 

Population genetic structure and ancestry of Oncorhynchus mykiss populations 

above and below dams in south-central California. Conservation Genetics 10:1321-

1336. 

Coble, D.W. 1961. Influence of water exchange and dissolved oxygen in redds on 

survival of steelhead trout embryos. Transactions of the American Fisheries Society 

90 (4):469-474. 

Crozier, L.G., A.P. Hendry, P.W. Lawson, T.P. Quinn, N.J. Mantua, J. Battin, R.G. 

Shaw, and R.B. Huey. 2008. Potential responses to climate change in organisms 

with complex life histories: evolution and plasticity in Pacific salmon. Evolutionary 

Applications ISSN:252-270. 

https://caltrout.org/sos/species-accounts/steelhead/southern-steelhead
https://caltrout.org/sos/species-accounts/steelhead/southern-steelhead


 

20 

Dagit, R., M.T. Booth, M. Gomez, T. Hovey, S. Howard, S.D. Lewis, S. Jacobson, M. 

Larson, D. McCanne, and T.H. Robinson. 2020. Occurrences of Steelhead Trout 

(Oncorhynchus mykiss) in southern California, 1994-2018. California Fish and Game 

106(1):39-58. 

Donohue, C.J., D.E. Rundio, D.E. Pearse, and T.H. Williams. 2021. Straying and life 

history of adult steelhead in a small California coastal stream revealed by otolith 

natural tags and genetic stock identification. North American Journal of Fisheries 

Management 41:711-723. 

Fessler, J.L, and H.H. Wagner. 1969. Some morphological and biochemical changes in 

steelhead trout during the parr-smolt transformation. Journal of the Fisheries Board 

of Canada 26(11):2823-2841. 

Garza, J.C., E.A. Gilbert-Horvath, B.C. Spence, T.H. Williams, H. Fish, S.A. Gough, J.H. 

Anderson, D. Hamm, and E.C. Anderson. 2014. Population structure of steelhead in 

coastal California. Transactions of the American Fisheries Society 143:134-152. 

Haner, P.V., J C. Faler, R.M. Schrock, D. W. Rodndorf, and A. G. Maule. 1995. Skin 

reflectance as a nonlethal measure of smoltification for juvenile salmonids. North 

American Journal of Fisheries Management 15:814–822. 

Jacobson, S., J. Marshall, D. Dalrymple, F. Kawasaki, D. Pearse, A. Abadía Cardoso, 

and J.C. Garza. 2014. Final Report for California Department of Fish and Wildlife, 

Fisheries Restoration Grant Program, Project No. 0950015,  

Mantua, N.J., S.R. Hare, Y. Zhang, J.M. Wallace, and R.C. Francis. 1997. A Pacific 

interdecadal climate oscillation with impacts on salmon production. Bulletin of the 

American Meteorological Society 78:1069–1079. 

McElhany, P., M.H. Ruckelshaus, M.J. Ford, T.C. Wainwright, and E.P. Bjorkstedt. 

2000. Viable salmonid populations and the recovery of evolutionarily significant 

units. U.S. Department of Commerce, NOAA Tech. Memo. NMFS-NWFSC-42. 

McMillan, J.R., S.L. Katz, and G.R. Pess. 2007. Observational evidence of spatial and 

temporal structure in a sympatric anadromous (winter steelhead) and resident 

rainbow trout mating system on the Olympic Peninsula, Washington. Transactions of 

the American Fisheries Society 136:736-748. 

Moyle, P. 2002. Inland Fishes of California. D. Kretschmer and P. Strupp, editors. 2nd 

Edition. Berkeley, California: University of California Press. 

Moyle, P.B., J.A. Israel, and S.E. Purdy. 2008. Salmon, steelhead, and trout in 

California. California Trout, Davis, CA. 

Moyle, P. B., J. V. E. Katz, R. M. Quinones. 2011. Rapid decline of California’s native 

inland fishes: a status assessment. Biological Conservation 144(2011):2414-2423. 



 

21 

Moyle, P.B., R.A. Lusardi, P.J. Samuel, and J.V. Katz. (2017). State of the Salmonids: 

Status of California's Emblematic Fishes 2017. California Trout, Davis, CA. 

National Marine Fisheries Service (NMFS). 2012. Southern California Steelhead 

Recovery Plan. Southwest Region, Protected Resources Division, Long Beach, 

California 

National Oceanic and Atmospheric Administration (NOAA). 2021. California Current 

Integrated Ecosystem Assessment (CCIEA) California Current Ecosystem Status 

Report, 2021. Report to the Pacific Fishery Management Council, 10 March. 

https://www.pcouncil.org/documents/2021/02/i-1-a-iea-team-report-1.pdf/ 

Negus, M. T. 2003. Determination of smoltification status in juvenile migratory rainbow 

trout and Chinook salmon in Minnesota. North American Journal of Fisheries 

Management 23:913–927. 

Pascual, M., P. Bentzen, C.R. Rossi, G. Mackey, M.T. Kinnison, and R. Walker. 2001. 

First documented case of anadromy in a population of introduced rainbow trout in 

Patagonia, Argentina. Transactions of the American Fisheries Society 130:53-67. 

Pearse, D. E., M. R. Miller, A. Abadía‐Cardoso, and J. C. Garza. 2014. Rapid parallel 

evolution of standing variation in a single, complex, genomic region is associated 

with life history in Steelhead/rainbow trout. Proceedings Biological Sciences/The 

Royal Society 281:20140012. 

Rundio, D.E. and S.T. Lindley. 2008. Seasonal Patterns of Terrestrial and Aquatic Prey 

Abundance and Use by Oncorhynchus mykiss in a California Coastal Basin with a 

Mediterranean Climate. Transactions of the American Fisheries Society 137:467-

480. 

Sloat, M.R., D.J. Fraser, J.B. Dunham, J.A. Falke, C.E. Jordan, J.R. McMillan, and H.A. 

Ohms. 2014. Ecological and evolutionary patters of freshwater maturation in Pacific 

and Atlantic salmonines. Reviews in Fish Biology and Fisheries 24:689-707. 

Turner, M.A. M.R. Viant, and S.J. The. 2007. Developmental rates, structural 

asymmetry, and metabolic fingerprints of steelhead trout (Oncorhynchus mykiss) 

eggs incubated at two temperatures. Fish Physiology and Biochemistry 33(1):59-72. 

Waples, R.S. 1991. Genetic interactions between hatchery and wild salmonids: lessons 

from the Pacific Northwest. Canadian Journal of Fisheries and Aquatic Sciences 

48:124-133. 

Williams, T.H., B.C. Spence, D.A. Boughton, R.C. Johnson, L.G. Crozier, N.J. Mantua, 

M.R. O'Farrell, and S.T. Lindley. 2016. Viability assessment for Pacific salmon and 

steelhead listed under the Endangered Species Act: Southwest. U.S. Department of 

Commerce, NOAA Technical Memorandum NMFS-SWFSC-564. 



 

22 

Wurstbaugh, W.A. and G.E. Davis. 1977. Effects of temperature and ration level on the 

growth and food conversion efficiency of Salmo gairdneri, Richardson. Journal of 

Fish Biology 11:87-98.



 

23 

Appendix A. 

Copies of Letters Received by the Department During Its Evaluation of the Petition 



M United Water
~ CONSERVATION DISTRICT

August 1 7, 2021

Vanessa Gusman
California Department of Fish and Wildlife
Fisheries Branch
PO Box 944209
Sacramento, CA 94244-2090

Board of Directors
Michael W. Mobley , President
Bruce E. Dandy , Vice President
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Lynn E. Maulhardt
Edwin T. McFadden Ill
Daniel C. Naumann

General Manager
Mauricio E. Guardado, Jr.

Legal Counsel
David D. Boyer

Subject: CalTrout petition to list Southern California Steelhead as endangered under
the California Endangered Species Act (CESA)

Dear Ms. Gusman:

United Water Conservation District (United) submits the following information in response to
the CalTrout petition to list southern California Steelhead as an endangered species under the
California Endangered Species Act (CESA) (CalTrout petition). As a California Special District
with a vested interest in the conservation of southern California steelhead (Oncorhynchus mykiss
irideus) (steelhead; 0. mykiss), United has a well-documented history of monitoring southern
California steelhead in the Santa Clara River watershed. The work of United, along with a
handful of others in the region, comprises the majority of the monitoring conducted on the
species in southern California. Through this monitoring and data analysis, United has developed
an understanding of 0. mykiss in the watershed that has been leveraged in extensive
consultations with the regulatory agencies over the years. An information gap regarding 0.
mykiss ecology exists in the region and key research questions remain unanswered, as the
information presented below demonstrates. That history and knowledge gap compels the
conclusion that the California Department of Fish and Wildlife (CDFW) should study this
species - not list it based on the limited information provided in the CalTrout petition.

To aid CDFW's review, United provides additional information and references, formatted to
primarily address inaccuracies, or in some cases correct information, presented in the CalTrout
petition, followed by a discussion and references to specific documents for consideration in the
evaluation of the petition. Specific references included in this submittal are largely focused on
steelhead in the Santa Clara River watershed, though reference to the greater geographic region
and steelhead population is included as appropriate.
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The CalTrout Petition Misrepresents United's Freeman Diversion.1

The CalTrout petition states that United' s Freeman Diversion facility has not been remediated.
This statement fails to recognize that (1) the existing facility2 continues to provide passage for
steelhead, with two confirmed upstream migrating steelhead observations as recently as 2020, (2)
United is continuing to prepare a Habitat Conservation Plan (HCP) pursuant to Section 10 of the
federal Endangered Species Act (ESA) associated with the rehabilitation of the fish passage
facility at the Freeman Diversion and an updated bypass flow program intended to balance the
needs of species and water resources in the region, (3) physical modeling of alternative fish
passage designs by the United States Bureau of Reclamation (BOR) is currently underway, and
(4) United continues to consult with National Marine Fisheries Service (NMFS) and CDFW on
all of the above. The rehabilitated fish passage facility will represent a significant improvement
over the existing condition and will provide improved fish passage conditions for steelhead as
well as Pacific lamprey (Entosphenus tridentatus), design criteria for which is a primary
component in the 10+ year alternative fish passage design process underway with NMFS and
CDFW' s involvement.

The adult steelhead run size estimates3 are unsubstantiated by quantitative data.
Establishment of achievable management and recovery objectives is hampered by the lack
of reliable historic and current population data.

The historic run size estimate in the Southern California Steelhead Recovery Plan4, which is
cited by the CalTrout petition, comes from "The Updated Status of Federally listed ESUs of
West Coast Salmon and Steelhead" (Good et al. 2005) and includes steelhead estimates for each

1 CalTrout Petition. See pg. 13, paragraph 1.
2 United operates the Freeman Diversion to conserve, maintain, and put to beneficial use the waters of the Santa

Clara River watershed, with one of the primary goals being to combat seawater intrusion in the Oxnard Plain.

United has diverted water from the Santa Clara River at the Freeman Diversion to provide for surface water

deliveries and groundwater recharge in accordance with water right license 10173 and permit 18908. CDFW

protested the original application to the water rights permit in 1980, citing a remnant steelhead resource in the

river. Through much coordination and consultation between United, CDFW, the State Water Resources Control

Board (SWRCB), and the Department of Water Resources (DWR), a steelhead study was completed in the river in

the early 1980s, which resulted in the installation of a Denil fish ladder and implementation of bypass flows for fish

passage at the request of and based on specifications provided by CDFW. SWRCB issued water right permit 18908

to United in 1987 and subsequently amended it in 1992. The permit incorporated CDFW's recommended fish

ladder and bypass flow provisions, which were notably protested by DWR due to the importance of combating the

severe seawater intrusion experienced in t he Oxnard Plain. Nevertheless, United accepted the fish passage

provisions and began implementation when the Freeman Diversion became operational in 1991. Over the years,

United has modified bypass flows several times for the benefit of steelhead, each time decreasing diversion yield

compared to its water rights license and permit. As a result, the seawater intrusion conditions have been

magnified by the ongoing drought conditions and limited diversion yield.

3 CalTrout Petition. See pg. 2, paragraph 5, pg. pg. 6 paragraph 5, and pg. 7 paragraph 1.
4 NMFS. 2012. Southern California Steelhead Recovery Plan. See pg. xiii, paragraph 3.
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of the major watersheds. Within the Ventura River watershed, the estimate traces back to a 1946
CDFW letter commenting on the future Matilija Dam.5 Within the Santa Clara River watershed,
the 1980 estimate by Moore6 of the average population traces back to the same 1946 CDFW
letter from which Moore extrapolated an estimate in the Santa Clara River by comparing the
potential habitat of the two watersheds. This fact is echoed in CDFW' s 1996 Steelhead
Restoration and Management Plan for California7 and again by NMFS (2005)8, which also
includes a review of the historical run sizes in the major southern California watersheds. Moore' s
knowledge of the Santa Clara Watershed comes from the late 1970s and early 1980s, one of the
wettest periods on record, causing an overestimation of river miles of suitable steelhead habitat.
In the same 1980 report, Moore notes that projecting the average run size can be misleading,
particularly in systems subject to extreme flow fluctuations from year-to-year.

In a review of the history of steelhead in the Santa Ynez River, Alagona et al. (2012)9

acknowledges the natural variation in steelhead run sizes, particularly in the southern California
ecosystems, noting that " [a]ll of these perturbations and processes affect steelhead populations,
which may have varied by two orders of magnitude annually owing to natural changes alone."
The original source of the Santa Ynez River estimate came from a report generated by
Shapovalov10

, a CDFW employee, which relied upon the opinion of another CDFW employee
(Carl Tegen) who was working as a trapper in the Santa Ynez River watershed. Tegen compared
the number of steelhead in the Santa Ynez River to counts in the Eel River and deduced that the
Santa Ynez steelhead run during the year in question (1944) was "at least as large" as the Eel
River. While it is apparent that there were many adult steelhead in the Santa Ynez in 1944, it
would be inaccurate to assume that his estimate was a running average of a natural run of
·steelhead for the same reason that Moore notes in his 1980 report regarding year-to-year
fluctuations in flows within these river systems.

CDFW acknowledges this subjectivity in quoting the U.S . Fish and Wildlife Service (USFWS)
in the Fish Species of Special Concern in California.11 CDFW notes that the estimates of
historical run sizes "are highly subjective and probably correct only within an order of
magnitude". In Good et al. (2005), NMFS concurs with the earlier CDFW statement and goes a

5 Clanton D.A. and Jarvis J.W. 1946. Field inspection trip to the Matilija-Ventura watershed in relation to the
construction of the proposed Matilija Dam. California Division of Fish and Game, Field Correspondence.
6 Moore M. 1980. An Assessment of the Impacts of the Proposed Improvements to the Vern Freeman Diversion on
Anadromous Fishes of the Santa Clara River System, Ventura County, California. See pg. 14, paragraph 2.
7 CDFW. 1996. Steelhead Restoration and Management Plan for California. See pg. 55, paragraph 4.
8 Good T.P., Waples R.S., Adams P. 2005. The Updated Status of Federally listed ESUs of West Coast Salmon and
Steelhead. See pg. 282, paragraph 4.
9 Alagona P.S., Cooper S. D., Capelli M ., Stoecker M ., Beedle P. H. A History of Steelhead and Rainbow Trout
(Oncorhynchus mykiss) in the Santa Ynez River Watershed, Santa Barbara County, California. See pg. 169,
paragraph 4.
10 Shapovalov L. 1944. Preliminary Report on the Fisheries of the Santa Ynez River System, Santa Barbara County,
California. See pg. 12, paragraph 2.
11 CDFW. 1995. Fish Species of Special Concern in California. See pg. 81, paragraph 4.
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step further to adjust down the historical run size estimate for the Santa Ynez based on a logical
inference regarding Tegen's experience in the Santa Ynez and Eel Rivers. Good et al. (2005)
summarizes their review of historical run sizes by stating that "the estimates of historical run
sizes for the Southern California steelhead ESU are based on very sparse data and long chains of
assumptions that are plausible but have not been adequately tested." Therefore, to properly
evaluate southern California steelhead, CDFW must first develop an accurate estimate of adult
run size necessary to establish the status of the species and appropriate recovery goals in
southern California watersheds.

Furthermore, another concern is that the estimates were based on an artificially stocked
population supported during the extensive steelhead planting program implemented by CDFW
beginning in the 1890s and continuing up to the 1930s (Bowers 2008). In the 1910s, southern
California rivers, including the Santa Clara and Ventura, along with their tributaries, were
receiving up to 3 million trout from northern hatcheries per year. The fish planted were
predominantly steelhead and a mix of resident with the anadromous form. This topic is discussed
further below.

The focus on human induced population decline in steelhead12 in southern California
ignores the influence of artificial steelhead planting by CDFW.

In southern California, the rise and fall of the steelhead population directly correlates with
CDFW' s planting of northern steelhead in southern California waters. Prior to the planting from
northern hatcheries, records of steelhead in the southern California rivers are minimal. For
example, records from the missionary period never mention trout or steelhead, which contrasts
with the rivers further north, and scarce records from the pre-colonial period. As noted in the
review of steelhead in the Santa Ynez River by Alagona et al. (2012)13, "we found relatively few
explicit records of Chumash exploitation of riverine fish, such as steelhead in the Santa Ynez
River, from Spanish, Mexican, and early American explorers and settlers," indicating that
steelhead were possibly not as prevalent and abundant as previously asserted. Alagona et al.
(2012) continues: "At present, the only archaeological evidence for steelhead presence comes
from several theses and a museum contribution describing excavations of sites in former inland
Chumash villages with associated information on the identity of fish elements ... [s]teelhead
remains were found at three of four excavated sites ... 6 salmonid bone elements found at
Xonxon' ata [located on Zaca Creek 6 miles above its confluence with the Santa Ynez River]
constituted only 0.2% of the identifiable fish bones recovered at this site, with the rest assignable
to marine species, and these bones appeared to come from immature steelhead or rainbow trout."
Alagona et al. (2012) acknowledges that more research is necessary to draw conclusions

12 CalTrout Petition. See pg. 3, paragraph 3
13 Alagona P.S., Cooper S.D., Capelli M ., Stoecker M ., Beedle P. H. A History of Steelhead and Rainbow Trout

(Oncorhynchus mykiss) in the Santa Ynez River Watershed, Santa Barbara County, California
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regarding the presence of salmonid bones at the Santa Ynez River archaeological sites; however,
the findings provide an indication of limited steelhead presence during the pre-colonial period.

As noted above, large numbers of trout from northern hatcheries were planted in southern
California rivers in the 1890s up to the 1930s. The planted fish were predominantly steelhead
and a mix of resident with the anadromous form . The history of the steelhead fisheries during
this time is well documented.14

'
15 By the early 1930s, there was a trend towards planting larger

"catchable-sized" trout. In the late 1930s, the focus of the hatcheries had changed to producing
and planting "catchables" that were mostly from a resident form of 0. mykiss. 16 The decline in
steelhead in southern California rivers coincided with the change in hatchery practices.

The population decline following the cessation of planting from northern hatcheries is evident in
correspondence generated by CDFW officials and numerous newspaper articles at the time
(McEachron 2007 and Bowers 2008). Alagona et al . (2012) also cited Spanne (1975), which
"noted that runs of anadromous fish in the Santa Ynez River occurred right up to the construction
of Bradbury Dam, but that they were much more predictable and frequent in the late nineteenth
and early twentieth centuries based on the memories of elderly residents." The late nineteenth
and early twentieth century time period is coincident with the steelhead planting program that
was underway in southern California at that time. By 1951, the mention of a steelhead fishery in
the newspapers had almost ceased to exist. During that year (1951), CDFW biologist Willis
Evans stated: "The fisheries value of these drainages lies primarily in the existence of a resident
population of rainbow trout in the head waters areas. Their range throughout most of the subject
drainages is curtailed by the lack of sustained year long stream flows. High summer water
temperatures above the tolerance of trout also prevent trout development in otherwise suitable
streams such as lower Pim Creek."17 "These drainages" referred to the Ventura and Santa Clara
River watersheds. The following year (1952), the Santa Paula Chronicle reported that "Steelhead
fishing season ended this year without a single catch being made." In 1954, a few steelhead were
reported in the Ventura River but no catches were reported. Notably, these statements from
CDFW were made prior to any major dams being constructed in the Santa Clara River
watershed. Santa Felicia Dam, constructed on Pim Creek in 1955, was the first such dam. More

14 McEachron M. 2009. A Review of Historical Information Regarding Steelhead Trout in the Piru Creek Watershed,
Ventura County, California.
15 Bowers K. 2008. History of Steelhead and Rainbow Trout in Ventura County: Newsprint Accounts from 1870 to
1955. Vol 1.
16 CDFW. 1970. Fish Bulletin 150 A History of California Fish Hatcheries. See pgs. 50-52.
17 Evans W.A. 1951. U.S. Department of Agriculture "Report of Survey Santa Clara-Ventura Rivers and Calleguas
Creek Watersheds, California" (January 1951). See pg. 1, paragraph 4.
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recent records of steelhead in the Santa Clara River, primarily made by fisherman, CDFW, and
by United were reported and are also well-documented.18·19•20

The CalTrout petition refers to steelhead monitoring at the Freeman Diversion fish ladder, stating
that it, in part, "supports the finding that little to no change has been observed in total abundance
or spatial structure of Southern steelhead since the initial federal listing." United does not refute
this statement. However, it should be noted that it is consistent with previous CDFW surveys in
the Santa Clara River watershed, which found low numbers of steelhead going back to the 195Os.
Later, CDFW conducted a two year study in coordination with United in 1982-1983 and 1983-
1984.21 It resulted in the trapping and identification of a total of 3 steelhead over the two-year
study period. As noted above, monitoring at the Freeman Diversion fish ladder has identified low
numbers of adult steelhead, typically Oto 2 individuals per year, since beginning operation in
1991 up to 2021. Combined with earlier observations, monitoring at the Freeman Diversion
indicates that the total abundance of steelhead has remained relatively stable since well before
the federal listing.

Further research into the relationship between resident and anadromous life-histories must
be included in the analysis22 of the status of steelhead, species stability, and recovery.

When considering the petition and potential future listing, the contribution of resident
rainbow trout must be considered. A document prepared by NOAA-NMFS Southwest
Fisheries Science Center supports this approach by stating: "Steelhead and rainbow trout
belong to the same species (0. mykiss), and steelhead are the ocean-migratory
("anadromous") form and rainbow trout are the freshwater-resident form . There is a growing
body of literature showing that steelhead and rainbow trout share freshwater habitat, mate
with one another, and their offspring can either undergo physiological changes necessary to
migrate to the ocean as a steelhead or undergo freshwater maturation as a rainbow trout."23

As evidenced by this interplay, the ecology of the species clearly requires close examination
by CDFW.

The CalTrout petition states that "[f]ish that express the resident freshwater life-history
strategy play a central role to the continued existence of southern steelhead." United agrees
with the CalTrout petition regarding this interplay of the freshwater resident and anadromous
0. mykiss life-histories. NMFS recognizes the importance of the life history plasticity
between the resident and the anadromous form of 0. mykiss. In the recovery plan process,
NMFS stated: " It is difficult to envision a successful recovery effort without a better

18 Stoecker M ., Kelley E. 2005. Santa Clara River Steelhead Trout: Assessment and Recovery Opportunities.
19 Puckett L.K. and Vi lla N.A. 1985. Lower Santa Clara River Steelhead Study. Final Report.
20 Entrix. 2000. Results of Fish Passage Monitoring at the Vern Freeman Diversion Facility Santa Clara River 1994-
1998
21 Puckett L.K. and Villa N.A. 1985.
22 CalTrout Petition. See pg. 8, paragraph 1.
23 Ohms H.A. and Boughton D.A. 2019. Carmel River Steelhead Fishery Report - 2019.
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understanding of the functional relationship between resident and anadromous fish." They
go on to explain that "this continuum has a significant implication for viability criteria."24

The most recent NMFS 5-year review of the species referred to resident 0. mykiss, their
importance to the viability of anadromous steelhead populations, and how viability criteria in
the Recovery Plan should be updated to account for the contribution of resident fish, a topic
that is discussed in more detail below. Recently, several authors that have worked
extensively with the southern California steelhead population published a study25 that makes
a key point: "Resident 0. mykiss in upper watershed areas outside the designated critical
habitat are not protected by either state or federal endangered species acts, despite their
documented link in maintaining maximum numbers of [s]teelhead (NMFS 2012)." Dagit et
al. (2020) also states that the Southern California Steelhead Recovery Plan (NMFS 2012)
and Boughton et al. (2007) proclaim that an important consideration to prevent extinction is
"protecting existing populations and all life history expressions."

The current recovery population viability goal of 4,150 spawners per year on average for
southern California steelhead comes from Lindley ' s (2003) "random walk with drift" model
using field data from the Central Valley (Boughton et al. 2007; Williams et al. 2016).
However, the "random walk" model considers only 100 percent anadromous spawners
(thereby disregarding the significant contribution of resident 0. mykiss) . This approach
effectively means that in terms of achieving recovery goals, resident trout would not
contribute to the anadromous form even though NMFS recognized that the Santa Clara River
has maintained a population of smolts emigrating to the ocean while upstream migrant runs
were too small to be self-sustaining. The limited consideration of purely anadromous fish for
the recovery goal is biologically inappropriate for this species, and contrary to the wide
recognition that resident 0. mykiss play a key role in conservation of native coastal 0.
mykiss, including the steelhead life history strategy - particularly in arid southern California
where intermittent flow regimes and prolonged droughts are common (Dagit et al. 2020).
The viability studies recognized that the "interchange between resident and anadromous fish
groups would almost certainly lower the extinction risk of both groups."26 They go on to
state that during their performance-based criteria analysis the interchange between the
resident and anadromous form could have large consequences when determining extinction.
Specifically, "we suspect that extinction risk of steelhead fraction is likely to be highly
sensitive to the details of this interchange."

In the most recent 5-year review of the species, NMFS states that "the criteria that mean
annual spawner abundance 1) be greater than 4,150, and 2) be composed of 100%
anadromous individuals, were recommended as a risk-averse approach. It was expected that

24 NMFS. 2012. See pg. 14-13, paragraph 7.
25 Dagit, R., M.T. Booth, M. Gomez, T. Hovey, S. Howard, S.D. Lewis, S. Jacobson, M. Larson, D. Mccanne, and T.H.

Robinson. 2020. Occurrences of Steelhead Trout (Oncorhynchus mykiss) in southern California, 1994-2018.
California Fish and Wildlife 106(1):39-58.
26 Boughton. 2007. See pg. 8, paragraph 2.
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further scientific work would either support these criteria or allow one or both to be relaxed"
depending on the scientific research to fill key knowledge gaps including "uncertainty about
the magnitude of normal fluctuations in adult abundance, and .. . uncertainty about the
underlying biological mechanisms for expression of life-history diversity, especially factors
triggering anadromous versus resident life-histories within populations."27 Thus, there is
clear acknowledgment that additional research is needed to gain a more complete
understanding of steelhead ecology and, among other things, refine the viability goal under
the federal ESA. These findings and research questions would also need to be closely
considered by CDFW in the evaluation of the petition.

Dagit et al. (2020) also notes that, "[a]s reported by Williams et al. (2016) and confirmed by
our observations, at no point since [southern California] steelhead were listed as endangered
in 1997 was the preliminary provisional viable population goal of 4,150 annual anadromous
spawners observed in any individual watershed, nor through the DPS as a whole."

Finally, Dagit et al. (2020) states that " [b]uilding quantitative models that consider both
anadromous and resident fish·in the production of smolts, in addition to watershed-specific
carrying capacities would be a valuable effort towards refining population goals." United
strongly agrees, and points to the last southern California steelhead 5-year review that also
stated: "Overall, these results show that resident and anadromous forms are tightly integrated
at the population level, suggesting a revision of the viability criterion for 100 [percent]
anadromous fraction" (NMFS 2016). Moyle (2017) acknowledges that the life-history trait
of "partial anadromy is an active area of research to gain insight into underlying
environmental and genetic influences. This multigenic trait has important implications for
endangered steelhead recovery and fisheries management strategies."

The CalTrout petition states that "[t]he resident component of the ESU covers a large
number of native rainbow trout that are geographically dispersed, but are genetically
demonstrable remnant populations of Southern steelhead;" however, the information
presented above demonstrates that the interplay between the anadromous and resident life
histories is an open and ongoing area of research with direct implications on the status of the
species. A review of the best available scientific information results in numerous findings
and conclusions regarding the need for additional research on this topic. Researchers and
regulatory agencies acknowledge that further study is necessary to ascertain key data
required to make informed management decisions. Therefore, United urges CDFW to
evaluate the entire breeding population, including resident fish as well as south-central coast
steelhead (discussed below) in their review of the CalTrout petition. Should southern
California steelhead become a candidate species, CDFW must again evaluate the entire
breeding population in the status review to achieve a more realistic recovery goal that is true

27 NMFS. 2016. 5-Vear Review: Summary and Evaluation of Southern California Coast Steelhead Distinct Population

Segment. National Marine Fisheries Service. West Coast Region. Ca lifornia Coastal Office. Long Beach, California.

See pg. 20, paragraph 2.
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to the biology and genetic structure of the native 0. mykiss population in southern
California. In considering the appropriate population, CDFW can employ a more holistic
approach to protecting native 0. mykiss in southern California, and permit applicants and
restoration biologists will be afforded more viable options for project proposals that will lead
to meaningful improvements for this population.

The fraction of anadromy must be considered at the sub-watershed level due to highly
variable environmental conditions.

Tributaries within the Santa Clara watershed support a healthy population of 0. mykiss. Stoecker
and Kelley (2005) summarized various surveys conducted by CDFW and academic institutions
documenting observations of over 100 0. mykiss per 100 feet of stream length. Moore, as
referenced in Stoecker and Kelley (2005), did an extensive survey of both Santa Paula Creek and
Sespe Creek, and their tributaries, reporting "abundant" trout in most of the tributaries. Some of
his observations included 15 0. mykiss per 100 feet in Lion Creek and 70 0. mykiss per 100 ft in
Howard Creek. A survey by CDFW, also referenced in Stoecker and Kelley (2005), found 0.
mykiss to be abundant in various tributaries to Sespe Creek in 1994 to 1995. As an example, they
observed over 100 0. mykiss per 100 feet in Howard Creek. While no estimates were made to
calculate the total abundance of 0. mykiss observed in the Santa Clara River watershed, it would
be safe to assume that during these surveys the totals were substantial given that, for example, on
Sespe Creek about 47 miles of spawning and rearing habitat 0. mykiss were reported by
CDFW28

. During this same period, various studies documented the anadromous migration within
the watershed. A two-year study conducted by CDFW in 1982-1984 found no smolts migrating
out of the Sespe despite trapping, electroshocking, and netting downstream of the Sespe tributary
throughout the primary smolt migration period29

. In the early 1990s, smolts were trapped and
counted at the Freeman Diversion. In 1994, for example, United operated a downstream
migration trap from February 21 through May 25 and a total of 83 smolts were collected at the
trap during this period. 30 It is worth noting that smolts collected at the facility ranged from Oto
approximately 800 during the operation of the downstream migrant trap.

With survey and monitoring results documenting an abundant resident population but relatively
few smolts produced from these watersheds, there is a strong indication that 0. mykiss in the
Santa Clara River have a natural low fraction of anadromy. A naturally low fraction of anadromy
is expected where the cost to migrate to and from the ocean is high (i .e., low success rate)
compared to staying within the watershed as residents. This observed low fraction of anadromy
may be explained by the dynamics of many of the rivers in southern California.

As an example, the Santa Clara River is a large watershed (1,625 square miles) dominated by a
sandy braided channel in the mainstem. During high flows, suspended sediment levels in the

28 CDFW. 1996. See pg. 205, paragraph 5
29 Puckett L.K. and Villa N.A. 1985.
30 Entrix. 1994. Results of Fish Passage Monitoring at the Vern Freeman Diversion Facility, Santa Clara River, 1994.

See pg. 3-10, Table 3-4
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Santa Clara River are elevated to a point that is expected to preclude upstream migration
opportunity31

. A key section of the river for emigration to the ocean is well documented by
observations dating back to the 1700s to go dry, thus precluding passage. During large portions
of the year, portions of the river mainstem remain dry due to percolation to the underlying
groundwater basins as surface water is quickly lost in the broad alluvial floodplain .32

Kendall et al. (2015) reviewed various studies documenting the factors that may influence the
fraction of anadromy. One study found that "migration cost did influence life histories in one
model which indicated that emigration survival was one of the critical factors shaping the
expression of anadromy."33 Residency was predicted to increase as emigration survival
decreased. Kendall found other studies that concluded that perhaps the southern portions of the
species range may be skewed towards residency with the higher cost of anadromy due to
seasonally dry stream reaches and lagoon sandbar formations limiting migration opportunities.

Using over 20 years of data collected at the Freeman Diversion from the downstream migrant
trap, Booth (2020) concluded that smolt migration timing was correlated with the day length and
was less dependent on flow magnitude. Booth found that 95% of all smolts arrived between mid
March and late May with the majority arriving at the collection system in mid-April to mid-May .
Most importantly, Booth concluded that "downstream migration in the Santa Clara River often
may occur too late in the season to be synchronized with likely opportunities for downstream
migration to the estuary and ocean."34 Upon reviewing the historic hydrology for the system,
Booth found that it is a relatively common occurrence for smelts in the Santa Clara River to be
unable to successfully migrate to the ocean even with natural hydrology conditions. In summary,
0. mykiss in the Santa Clara River watershed produce a very small fraction of anadromy, which
is expected due to high cost for anadromy and the lack of opportunities for successful emigration
and upstream migration. It is likely that the historic planting of steelhead, discussed in more
detail above, temporarily modified the fraction of anadromy, thereby increasing the anadromous
run size in the system for a short period. Prior surveys have revealed that the resident form of 0.
mykiss are well established within the watershed and are likely to continue to produce the
anadromous form . This relationship needs to be studied before a CESA listing determination can
be made. As NMFS has stated, the viability of the species would be expected to rise when
considering the resident contribution.

31 Stillwater Sciences. 2020. Assessment of Suspended Sediment Effects on Adu lt Steelhead: Implications for

Limitations on Steelhead Behavior and Physiology in the Santa Clara River
32 Beller E.E., R.M. Grossinger, M.N. Salomon, S.J. Dark, E.D. Stein, B.K. Orr, P.W. Downs, T.R. Longcore, G.C.
Coffman, A.A. Whipple, R.A. Askevold, 8. Stanford, J.R. Beagle. 2011. Historical ecology of the lower Santa Clara
River, Ventura River, and Oxnard Plain: an analysis of terrestrial, riverine, and coastal habitats. See pg. 82
33 Kendall N.W., McMillan J.R., Sloat M.R., Buerhens T.W., Quinn T.P., Pess G.R., Kuzischin K.V., McClure M.M.,
Zabel R. W. Anadromy and residency in steelhead and rainbow trout (Oncorhynchus mykiss): a review of the

processes and patterns. See pg. 335, paragraph 2
34 Booth M.T. Patterns and Potential Drivers of Steelhead Smalt Migration in Southern California. See pg. 24,

paragraph 2.



Vanessa Gusman
California Department of Fish and Wildlife - Fisheries Branch
August 17, 2021
Page 11

Genetics on the population structure. The CalTrout petition discusses nuclear DNA with
respect to geography, but fails to consider genetic evidence establishing that there is no
differentiation between the southern California and the south-central coast populations of
steelhead.

The best available scientific information does not support southern California steelhead
being distinct from south-central coast steelhead. In 2008, scientists at National Oceanic and
Atmospheric Administration (NOAA) Southwest Fisheries Science Center concluded that
"[n]o genetic basis was found for the division of populations [from southern California] into
two distinct biological groups, contrary to current classification under the US and California
Endangered Species Acts."35 The Clemento et al. (2008) study analyzed nuclear DNA,
representing the best available scientific information and a far superior approach to
identifying genetic structure in coastal 0. mykiss populations compared to the prior studies
cited in the original listing that used allozymes (proteins), maternally inherited mitochondrial
DNA (Busby et al. 1996), and karyotyping (chromosome sampling). Thus, the more recent -
and more reliable - studies from 2008 demonstrate that the two populations should be
reclassified as one based on the most updated and most rigorous genetic data.

Other comments on the CalTrout petition:

• The CalTrout petition fails to acknowledge that the language of CESA covers the listing
of a "species or subspecies" and not a distinct population segment (DPS).

• While arguing for the listing of the anadromous life-history form, CalTrout recommends
not listing the resident life-history form above total barriers even though both forms are
genetically identical and comprise a single species, 0. mykiss. The CalTrout petition
stops short of identifying the anadromous life-history form as a species or subspecies,
likely owing to the fact that the anadromous and resident life-history forms comprise one
species. In the status review of the northern California summer steelhead, CDFW
indicated that this ecotype should not be listed under CESA, a recommendation based at
least partially on the genetics of the species,36 which indicated closer relation between
localities as opposed to run-timing, and failed to meet the definition of a subspecies, as
the petition requested. The same finding should apply to the genetics of anadromous and
resident 0. mykiss.

• The CalTrout petition recommends that catch-and-release fishing with barbless lures only
be permitted in waters demonstrated to have steelhead lineage.37 Catch-and-release

35 Clemento A.J, Anderson E.C., Boughton D., Garza J.C. 2008. Population genetic structure and ancestry of
Oncorhynchus mykiss populations above and below dams in south-central California . See pg. 1321, paragraph 1.
36 CDFW. 2021. California Endangered Species Act Status Review for Northern California Summer Steelhead

(Oncorhynchus mykiss). See pg. 149, paragraph 4.
37 CalTrout Petition . See pg. 17, paragraph 1.
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fishing results in a percentage of mortality, so the recommendation runs contrary to the
arguments presented in the CalTrout petition.

• The CalTrout petition states that the listing of steelhead under CESA is needed to
augment the protections provided by the federal ESA listing38 but the effective
protections for the species would not change significantly. Currently, while NMFS
administers protections for steelhead under the federal ESA and CDFW administers
protections for steelhead under the Fish and Game Code (F&G Code), "take" is already
prohibited under the federal ESA without an incidental take permit and is also effectively
prohibited by CDFW' s interpretation and application ofF&G Code.

• It is important that CDFW use the best available scientific information when describing
the species' basic life history . The CalTrout petition states that "the timing of out
migration is influenced by a variety of environmental cues including streamflow,
temperature, and breaching of the sand berm at the river' s mouth."39 It is important to add
that recent new evidence points to day length (also known as photoperiod) as being a
major .driver ofjuvenile outmigration timing40 and potentially as important, if not more
so, than the environmental cues listed by CalTrout' s petition.

• The CalTrout petition notes that " [e]xcessive sedimentation and turbidity are critical
water quality components in all habitat types and impacts how southern California
steelhead utilize each habitat type."41 United agrees, and would note that as part of the
Freeman Diversion MSHCP currently in development, United has completed an analysis
of the effects of suspended sediment concentrations and turbidity on the behavior of
steelhead. United encourages CDFW to evaluate the effects of sedimentation and
turbidity as part of their analysis.

• The CalTrout petition notes that "7 inches is considered the minimal water depth needed
for successful migration" for adult steelhead.42 United agrees that the minimum water
depth necessary for adult migration in southern California rivers is something other than
the 0.7 feet (8.4 inches) referenced in the CDFW critical riffle analysis standard operating
procedure,43 which was developed based on an analysis completed for the SWRCB
Policy for Maintaining Instream Flows in Northern Coastal California Streams. 44 United
encourages CDFW to evaluate region specific data on fish size and river flows in their
analysis to determine more appropriate flow depth criteria.

38 CalTrout Petition. See pg. 15, paragraph 3.
39 CalTrout Petition. See pg. 9, paragraph 1.
40 Booth M. 2020. Patterns and Potential Drivers of Steelhead Smalt Migration in Southern California. North
American Journal of Fisheries Management, Volume 40, Issue 4: pp 1032-1050.
41 CalTrout Petition. See pg. 10, paragraph 3
42 CalTrout Petition. See pg. 10, paragraph 2
43 CDFW 2017. Standard Operating Procedure for Critical Riffle Ana lysis for Fish Passage in California
44 Policy for Maintaining lnstream Flows in Northern California Coastal Streams. Division of Water Rights. State
Water Resources Control Board. February 4, 2014.
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The lack of reliable historic and current population data, compounded by artificial planting, and
the lack of proper research into resident and anadromous life histories, fraction of anadromy, and
genetic differentiation compels further study of southern California steelhead prior to making a
CESA listing decision based on CalTrout's petition. The evaluation must consider all available
sources of information to reach the best available scientific information threshold, including the
information provided herein, and the attached reference documents, as a starting point for this
species.

Respectfully,

Anthony Emmert
Assistant General Manager



 

 

August 17, 2021 
 
The Honorable Peter Silva 
President, California Fish and Game Commission 
P.O. Box 944209 
Sacramento, CA 94244-2090 
 
RE:  ACWA Response to Notice of California Endangered Species Act Petition: 

Southern California Steelhead. 
 
Dear President Silva: 
 
The Association of California Water Agencies (ACWA) writes in regard to the petition currently 
pending before the California Fish and Game Commission (Commission) to list Southern 
California steelhead (Southern steelhead) as an Endangered Species under the state’s 
Endangered Species Act (CESA, FGC § 2050 et seq.). ACWA represents more than 460 public 
water agencies that collectively deliver approximately 90 percent of the water in California for 
domestic, agricultural, and industrial uses.  
 
The ongoing drought emergency has left water agencies throughout the state with the difficult 
task of managing limited water supplies to support a multitude of needs. ACWA believes it is 
imperative that the Commission consider drought conditions and current water management 
circumstances within the South Coast region when evaluating whether to designate Southern 
steelhead a “candidate species.” Therefore, we write to communicate the intent of our 
organization to provide staff within the Department of Fish and Wildlife (Department) with 
information on present water management conditions, challenges currently facing water 
agencies in that region, and other information that, we hope, will inform the evaluation of this 
petition. 
  
Efforts have been underway for years, at both the state and federal level, to address the plight 
of Southern steelhead. Listed as endangered under the federal ESA since 1997, the distinct 
population segment (DPS) for Southern steelhead presently consists of coastal watersheds 
extending from the Santa Maria River system south to the U.S.-Mexico border. The recovery 
plan for Southern steelhead, adopted by the National Oceanic and Atmospheric Administration 
(NOAA) in 2012, has resulted in many conservation actions to reduce and eliminate specific 
threats throughout the region. ACWA members in the region have been actively involved in 
steelhead recovery planning and implementation through investments in habitat restoration 
and by modifying infrastructure and operations. While water agencies are committed to the 
recovery of Southern steelhead, they must view this CESA petition through the lens of current 
water management circumstances in the region. In the near-term, designating Southern 
steelhead as a “candidate species” would allow various state agencies to place new restrictions 
on water agencies already working diligently to effectively manage limited supplies. Water 
agencies need to contemplate how new operational restrictions would impact their ability to 
meet all the needs of their customers. 
 



California Fish and Game Commission 
August 17, 2021 • Page 2 

 

ACWA appreciates the responsibility currently before Department staff and the Commission in 
evaluating this petition. There are many factors that will help determine whether to list 
Southern steelhead as a “candidate species.” Our members along the South Coast are closely 
following this petition because the Commission’s ultimate decision, particularly in the midst of a 
historic drought, could drastically alter water management operations throughout the region. 
 
ACWA will be in touch with Department staff over the coming weeks. In the meantime, please 
contact me at krisa@acwa.com or (916) 441-4545 with any questions regarding ACWA’s 
comments. 
 
Sincerely, 

 
 
 

Kristopher M. Anderson, Esq. 
Legislative Advocate 
 
cc: The Honorable Samantha Murray, Vice President, California Fish and Game Commission 

The Honorable Jacque Hostler-Carmesin, Member, California Fish and Game 
Commission 

 The Honorable Eric Sklar, Member, California Fish and Game Commission 
 The Honorable Erika Zavaleta, Member, California Fish and Game Commission 
 Ms. Melissa Miller-Henson, Executive Director, California Fish and Game Commission 

Mr. Scott Gardner, Wildlife Branch Chief, California Department of Fish and Wildlife  
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